By using cell-type-specific markers and neural cultures derived from various areas of the nervous system, it has been possible to identify various interactions between OC43 virus and mouse oligodendrocytes, neurons, astrocytes, and fibroblasts. Neurons derived from dorsal root ganglia produced viral antigen and infectious virus. Astrocytes and fibroblasts both produced viral antigen but not infectious virus. Oligodendrocytes produced neither infectious virus nor viral antigen. Human embryo brain cells, including astrocytes, were susceptible to OC43 infection but did not produce infectious virus.
OC43 is a human respiratory virus of the Coronaviridae family, Which has been adapted to grow in suckling mouse brain cells and thus cause lethal infection. OC43 virus, originally isolated in organ cultures from nasal secretions, has been adapted to grow in suckling mouse brain cells; it is, however, a human virus, and its ability to grow in human brain cells is of interest. Reports of coronavirus isolations from brain cells of multiple sclerosis patients (3, 7) have stimulated our laboratory studies on the neurotropism of human coronaviruses. Infected mice display an age-related susceptibility to the virus and a striking selective vulnerability of neural cells (14) . An examination of infected mouse extensively infected brain cells there was little or no necrosis, and it did not appear that neuronal destruction was responsible for host cell death.
Neural cultures offer an opportunity to study the basis for selective vulnerability of certain cells to OC43 infection. The age-dependent resistance of mice to OC43, moreover, may be mediated by changes in the ability of neural cells to support virus growth (14) . Work on another neurotropic coronavirus, JHM, has demonstrated that intracerebral inoculation of BALB/c mice leads to death within 7 days (17), whereas SJL mice inoculated with the same dose of virus survive (12, 17 (5) . The production of acute encephalitis or demyelination by mutants of JHM virus appears to depend on neural cell tropism in vivo (11) , and tropism for neural cells in vitro predicts the disease pattern in animals.
In the studies reported here, the combination of specific neural cell markers and virus-specific antiserum was used to determine which cell types are susceptible to infection with OC43.
OC43 (a gift from D. A. J. Tyrell) stock virus was a 10% suspension of infected suckling mouse brain and had a titer of 109 SMic 50% lethal dose (LD50) ml (equivalent to 108 tissue culture infective doses per ml). The LD50 assay was performed in 1-day-old CD1 mice by intracerebral inoculation. Neural cultures were labeled with specific antisera to identify the cell types present: astrocytes ( Primary mouse embryo brain (MEB) cultures were obtained after trypsinization of 18-day-old embryos of 1-dayold mice and grown on glass cover slips coated with pOly-Llysine. Corpus callosum from 3-to 4-day-old mice was dissected out, and a cell suspension was prepared by modi- fications of the method described by Raff et al. (15) . MEB and corpus callosum cultures were grown in minimal essential medium containing 10% heat-inactivated fetal calf serum, 0.6% glucose, and 20 mM L-glutamine. Dorsal root ganglia of 1-day-old mice were dissected out and incubated in trypsin and collagenase for 20 min, and a cell suspension was produced by passing the tissue several times through a syringe fitted with a 21-gauge needle and then through a 23-gauge needle. As described for MEB, cells were grown on collagen-coated cover slips in medium supplemented with 25 mM KCI and nerve growth factor from A. Lumsden. All cultures were labeled with specific neural cell markers, and the proportions of the various cell types found in each culture are shown in Table 1 .
Neural cell cultures were infected with OC43 within 3 to 4 days after seeding, because oligodendrocytes and neurons did not survive for long periods of time in culture. MEB cultures infected with 106 tissue culture infectious doses of OC43 first displayed viral antigen in the cytoplasm by 14 h, as demonstrated by the staining of fixed cell preparations by the fluorescent antibody technique with hyperimmune mouse serum. Cell-surface-associated viral antigen was first detected by fluorescent antibody staining on live cells at 20 h after infection. Both fibroblasts and astrocytes were infected, but it was clear in double-labeling experiments ( Fig.  1 and 4 ) that many of these cells remained uninfected. The cultures were monitored for up to 6 weeks after infection; during this period the cells were checked at weekly intervals for viability by trypan blue exclusion, for viral antigen, and for cytopathic effect (CPE). Astrocytes and fibroblasts remained infected but did not display CPE and continued to exclude trypan blue. Fluids and cells from these infected cultures were harvested at various times and assayed for the presence of virus by intracerebral inoculation into 1-day-old mice. In each case, control mice were inoculated with the last wash from cultures after virus absorption. No infectious virus was detected at any time (Table 2) in cultures maintained at either 37 or 33.5°C. It would appear, therefore, that although astrocytes and fibroblasts are positive for viral antigen, they do not produce infectious virus.
In corpus callosum cultures the oligodendrocytes remained uninfected; astrocytes and fibroblasts in the same culture were positive for OC43 viral antigen but did not produce infectious virus (Table 2) . Dorsal root ganglia cultures contained neurons and fibroblasts which were positive for OC43 viral antigen, but those cells with typical Schwann cell morphology were negative. Neurons displayed antigens in granular form (both in the perikaryon and in the neuronal cell processes), antigen-containing neurons were still present, and no CPE was detected by day 7 after infection. Fluids from dorsal root ganglia cultures were VOL. 53, 1985 inoculated into 1-day-old CD1 mice, and titers of virus in duplicate cultures reached 104-3 SMic LD50/ml and 104.2 SMic LD5s/ml at 3 days postinfection (Table 2) ; however, no mice died after the inoculation of undiluted postabsorption fluids (titer of < 102 SMic LD50/ml). Because infected fibroblasts in MEB We failed to detect a CPE in infected neurons and astrocytes; the latter remained intact and infected for 6 weeks, and the former remained intact and infected for at least 7 days. There were also no signs of cell damage or necrosis in the brains of suckling mice dying 3 to 7 days after infection with OC43 virus (14) despite the fact that neurons were extensively infected and astrocytes were probably infected. At no time did we find demyelination in OC43-infected mice, and the in vitro results would suggest that this was because oligodendrocytes were not infected. It is, however, possible that a different strain of OC43 virus would infect oligodendrocytes and cause demyelination. 
